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Abstract The effect of SiO,, Na,0 and CaO on isokom temperatures in soda-lime glass is estimated by comparing calculated
isokom temperatures using viscosity model proposed by Lakatos. The isokom temperatures at the viscosity of log m =12.3,
10, 6.6 and 1 (Pa's) are lowered by 6, 7, 10 and 24°C, respectively, by the substitution of SiO, with Na,O by 1 mol%.
Meanwhile, replacing 1 mol% of SiO, with CaO raises the isokom temperatures by 3~4 and 2°C at the viscosity of log
n=12.3 and 10 (Pa‘s), respectively, but lowers the temperatures by 1 and 21°C at the viscosity of log m=6.6 and 1
(Pas), respectively.
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The effect of SiO,, Na,O, and CaO on the isokom temperatures in soda-lime glass

Table 1
Planned compositions for calculating the isokom temperatures
(mol%)

No. Si0, Na,0 CaO ALO, MgO K,0
70-13 70 13 13.5 2.0 1.0 0.5
70-14 70 14 12.5 2.0 1.0 0.5
70-15 70 15 11.5 2.0 1.0 0.5
71-13 71 13 12.5 2.0 1.0 0.5
71-14 71 14 11.5 2.0 1.0 0.5
71-15 71 15 10.5 2.0 1.0 0.5
72-13 72 13 11.5 2.0 1.0 0.5
72-14 72 14 10.5 2.0 1.0 0.5
72-15 72 15 9.5 2.0 1.0 0.5
= 343 = dE Lakatos 294 SiO,, Na,0, CaO
o] &E 1-3mol% HSAZIHEA HE F48 F3io
Z} o] Hxol mAl= FES EAsAT olHs 4
F= g3 Si0,, Na,0, Ca02] mAgE o2 W3}
ez A= s FH4T F Ao FEAzETS
o] F84S =Y Ao=E Jgdd
2. & &Y

Aol AMg-gE AT 3R] 23S Table 19 B
Atk SiO= 70~73 mol%, Na,O= 13~15 mol%, CaO
£ 9.5~12.5mol%= WHSA7]aL, AT ERe]e] w%
AE<l K,0, MgO, ALO= 22t 0.5, 1.0, 2008 3
] .39 NooA ko] &22= Si0,0] 4 F¢]
FARE Na,00] 45 YeRdtt Si0,, Na,0, Ca02] $o]
96.5 mol%e]7] W& 70-13% SiO, 70 mol%, Na,O
13 mol%, CaO 13.5 mol%”} Ft}.

13
Table 2
Lakatos additive parameters
Component ai bi ti
Na,O 1.4788 -6039.7 -25.07
K,0 —0.8350 —-1439.6 —-321.00
MgO —5.4936 6285.3 -384.00
CaO -1.6030 -3919.3 544.30
AlO; 1.5183 2253.4 294.40

log n=A+B/T - To)
A =-2.4550 + Xai-Pi
B =5736.4 + Zbi-Pi
To=198.1 + Zti-Pi
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Fig. 1. Viscosity plots of No. 70-15 and No. 72-13 (a), and No. 70-13 and 72-15 (b) using Lakatos model.
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Table 3
Isokom temperatures of the planned compositions at log n =1, 6.6, 10 and 12.3 (Pa-s) and ratios of major chemical components
Composition logn=1 logn=6.6 logn=10 logn=123 Na,0/Si0, Ca0/Si0, Na0/Ca0 (Na,0 + Ca0)/SiO,
70-13 1433 737 618 569 0.19 0.19 0.96 0.38
70-14 1430 728 609 560 0.20 0.18 1.12 0.38
70-15 1428 719 600 550 0.21 0.16 1.30 0.38
71-13 1454 738 616 566 0.18 0.18 1.04 0.36
71-14 1452 729 607 556 0.20 0.16 1.22 0.36
71-15 1450 720 598 547 0.21 0.15 1.43 0.36
72-13 1475 739 614 562 0.18 0.16 1.13 0.34
72-14 1473 730 605 553 0.19 0.15 1.33 0.34
72-15 1472 721 596 544 0.21 0.13 1.58 0.34
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Fig. 2. Variation of isokom temperatures of the planned com-
positions according to the (Na,O + Ca0O)/SiO, ratio.
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Fig. 3. Variation of isokom temperatures of the planned com-
positions according to the Na,0/SiO, ratio.
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Fig. 4. Variation of isokom temperatures of the planned com-
positions according to the CaO/SiO, ratio.
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